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4. Physical oceanography at each seamount 
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Table 1.    Surveyed Seamounts 
Seamount   Atlantis Sapmer 
Middle of 
What Coral Melville Walter 
latitude °S 32.6-23.9 36.7-37.0 37.8-38.1 41.3-41.6 38.3-38.6 31.5-31.8 
longitude °E 57.1-57.5 51.9-52.3 50.2-50.6 42.7-43.1 46.5-46.9 42.6-43.1 
mean latitude   32° 42' S 36° 51' S   41° 25' S 38° 28' S 31° 37' S 
mean longitude   57° 16'E 52° 9' E   42° 51' E 42° 49' E 42° 49' E 
minimum depth m 750 350 1100 200 100 1250 
date occupied 2009 17-19 Nov 22-24 Nov 25-27 Nov 2-4 Dev 7-10 Dec 12-13 Dec 
day of year 2009 321-323 326-328 329-331 336-338 341-344 346-347 
speed cm/s 12.9 21.4 25.2 17.4 10.8 20.3 
direction degrees 60 90 74 84 61 80 
height of seamount (h0) m 1650 1650 900 1800 2000 750 
depth of water column 
(H) m 2400 2000 2000 2000 2100 2000 
alpha (α) h0/H 0.69 0.82 0.45 0.90 0.95 0.37 
seamount width (L) km 27.8 27.8 27.8 27.8 15.0 33.4 
flow speed (U) m/s 0.13 0.21 0.25 0.17 0.11 0.2 
f (2ωsin(lat)) 10-5 rad/s 7.9 8.8 9.0 9.7 9.1 7.6 
inertial period hours 22.1 19.8 19.4 18.0 19.2 23.0 
Rossby number (Ro) U/(fL) 0.059 0.088 0.101 0.065 0.079 0.080 
Blocking factor (Bl) α/Ro 11.7 9.4 4.5 13.8 12.0 4.7 
Brünt-Väisäla 
frequency (N) rad/s 0.0044 0.0014 0.0028 0.0035 0.0030 0.0057 
decay height (Hd) fL/N 498 1737 891 767 458 446 
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Rossby radius of 
deformation (Lr) (NH)/f 133.9 32.0 62.4 72.5 694.1 149.6 
Burger number (B) 
(NH)/ 
(fL) 4.82 1.15 2.25 2.61 4.63 4.49 
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Fig. 1a. Bathymetry of the Southwest Indian Ocean. Contours at 500, 1000, 2000, 3000, 4000, 5000 m, 
shading shallower than 1000 m and deeper than 4000 m. Walter – Unnamed seamount off Walter’s Shoals, 
FZ – Fracture Zone. CTD locations shown by filled circles. 
Figure 1a
b) Walter Seamount c) Atlantis Bank
e) Sapmer Seamount
g) Melville Bank





















































































Fig. 1b-g - Topography of individual seamounts: b) Walter Seamount, c) Atlantis Bank, d) Middle of 
What Seamount, e) Sapmer Seamount, f) Coral Seamount, g) Melville Bank. Bathymetry contoured every 
100 m with bold contours every 500 m, except Walter and Middle of What Seamounts, which are 
contoured every 50 m with bold lines every 200 m. Stars indicate CTD positions with multiple CTDs 
marking the location of the yoyo.
Figure 1b-g







































Fig. 2. Colours show Modis Aqua chlorophyll a 7 day composite 11 – 18 December 2009, note the non-linear colour scale. Contours 
show AVISO sea surface height from merged absolute dynamic topography for 16 – 24 December 2009, contour intervals 10 cm 
with bold lines at 0 and every 50 cm. The Agulhas Return Current is shown by the band of closely spaced contours on the northern 
edge of the high chlorophyll a zone. CTD station positions are indicated by asterisks with repeated stations marking seamount loca-
tions. The cruise track is indicated by dashed line.
Figure 2











































Figure 3.  Potential temperature / salinity relationship of all CTD profiles from the RV Dr Fridtjof 
Nansen cruise 410 2009.  Profiles are colour coded by location.  TSW - Tropical Surface Water, 
STSW - Subtropical Surface Water, SICW - South Indian Central Water, SASW - Subantarctic 
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Fig. 4. Density (referenced to the surface) across a) Atlantis Seamount and b) over a 24-hour period, c) east and north 
velocities over the top 300 m of the water column. Short tick marks on the x axis of figures a and b indicate positions 
of CTD profiles. Velocity x and y axes are east and north and do not show vertical movement. Time in hours past the 
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Fig. 5. a) Potential temperature θ (0.05° contours), b) salinity (0.005 contours), c) density σ0 
(0.01 kg m-3 contours), d) Brünt-Väisäla frequency N (cycles per hour) and e) Richardson 
Number Ri at Sapmer Seamount during a 24-hour period. Time in hours past the start time of 











































Fig. 6. Lowered ADCP velocities across Middle of What 
Seamount superimposed on density σ0. Velocity x and y 
axes are east and north respectively and do not show 
vertical motion. Small tick marks on the x axis indicate 
positions of CTD profiles.. Dark grey bars mark areas 
where there is a 50% probability of Richardson numbers 


























































20 cm s-1 σ0 (kg m-3)
°S
Fig. 7. a) north-south and b) west-east density contours across Melville 
Bank. Current vectors are from vessel-mounted ADCP measurements, x 
and y axes are east and north velocity. Short tick marks on the x axes 



































0 5 10 15 20
b) salinity
24
0 5 10 15 20








0 5 10 15 20
















































Fig. 8. Melville Bank a) potential temperature, b) salinity, c) density and d) 
velocity measured over 24 hours starting at day 343/0955, 9 December 2009 at 
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Fig. 9. Isopycnal pressure of (a) 26.2 kg m-3 at Melville Bank and (b) 26.7 m-3 at Coral Seamount 
against time are compared with predicted north velocity (v) from the Egbert tidal model (Egbert and 
Erofeeva, 2002), dashed line. Individual CTDs are marked +. The CTDs (yoyo and sections) at each site 
were all within a circle of 5 km radius. The start of the CTD transect from Coral to Melville (station 
spacing 32 km) is shown dashed in b), demonstrating that spatial variations dominate tidal variations for 
scales > 30 km. A short section of isopycnal 26.15 kg m-3 at Melville shows the anomalously shallow 
(relative to the tide) dense cap (the spike) over the seamount.
Figure 9
0 5 10 15 20
time - hours past 337/0258
Fig. 10. Coral Seamount a) potential temperature (0.5°C contours), b) salinity (0.05 
contours), c) density σ0 (0.05 kg m-3 contours), d) fluorescence (monotonic grey 
shades) and e) velocity measurements over a 24-hour period (x and y axes are east and 


































































































































Fig. 11. CTD section across Coral Seamount, a) potential temperature, b) salinity and c) density-
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